We propose the name Pseudomonas lundensis for a new species of gram-negative, polarly flagellated, chemoorganotrophic, rod-shaped bacteria that were isolated from refrigerated meat. Strains of P. lundensis are capable of respiratory but not fermentative metabolism; they grow at O'C, produce fluorescent pigments, catalase, and cytochrome c oxidase, and possess an arginine dihydrolase system. The mean guanine-pluscytosine content of the deoxyribonucleic acids (DNAs) of 12 strains was 59.1 mol% (standard deviation, 0.7 mol%). Numerical phenotypic studies performed with 60 strains and DNA-DNA hybridization experiments with 12 strains (data separately published) revealed a tight phenotypic and genotypic cluster. P. lundensis is related to Pseudomonas fragi and the Pseudomonasfluorescens DNA-DNA homology group, and characteristics which differentiate these organisms and Pseudomonas aeruginosa are given. The type strain is strain 138 of Molin and Ternstrom (= 573 = CCM 3503); it was isolated from beef and has a guanine-plus-cytosine content
of 60 mol% .
In a numerical study of psychrotrophic Pseudomonas strains isolated from refrigerated meat, Molin and Ternstrom (3) described a homogeneous cluster of organisms constituting a major phenon, which was designated cluster 2. It was suspected that these strains might represent a new Pseudomonas species. Similar strains were also isolated from refrigerated, spoiled meat in Great Britain (6) and from spoiled fish (G. Molin and I.-M. Stenstrom, unpublished data).
In a second numerical study, Molin and Ternstrom (4) found that the organism in question constituted the prime spoilage organism for 20% of cold stored beef and pork in Sweden. A total of 40 strains, including 2 cluster 2 strains of Molin and Ternstrom (3), formed a cluster at a similarity level of 78% when the Jaccard similarity coefficient and group average clustering were used. This cluster merged with a Pseudomonas fragi complex at the 65% level. A centroid analysis confirmed that the nearest cluster was the P. fragi complex, followed by clusters corresponding to the various biovars of Pseudomonasjluorescens and Pseudomonas aureofaciens-Pseudomonas chlororaphis.
Thus, a new group of Pseudomonas strains can be differentiated from previously recognized species of the genus both phenotypically and genotypically (see below). We propose the new species Pseudomonas lundensis to accommodate these strains.
Phenotypic characteristics that are useful for differentiating the new species from P. fiuorescens, P. fragi, Pseudomonas putida, and Pseudomonas aeruginosa are given in Table 1 .
Genotypic classification. more than 80% intragroup relatedness at 70°C, and the members of this group were 50% or less related to type strains of other Pseudomonas species. One strain (strain 132) was related to the reference strain at a level of 70%, and the remaining two strains (strains 102 and 99) were related to the reference strain at levels of about 50%. The strains tested and the levels of DNA relatedness with P . lundensis CCM 3503T (T = type strain) are shown in Table 2 .
The guanine-plus-cytosine content of strain CCM 3503T was 60 mol%, and the mean value for 10 strains was 59 mol% (range, 58 to 60 mol% [Ursing, in press]). 4) . A detailed genotypic characterization has been published by Ursing (in press). Two peripheral strains of cluster 2 of Molin and Ternstrom (3), strains 99 and 102, are not considered to belong to P. lundensis. These strains did not cluster with other strains when the Jaccard coefficient and the clustering level definition of Molin and Ternstrom were used (4); they are less vigorous, exhibit several atypical reactions, and, furthermore, were not included in P. lundensis when genetic criteria were used (Ursing, in press). The description below is based on 60 strains.
Description of
Cells grown in batch cultures are typically 0.7 to 1.0 by 1.5 to 3.0 pm, but cells in their natural habitat on meat and cells grown in continuous cultures are frequently quite small (0.5 to 0.7 by 1.0 to 1.5 km). The cells are asporogenous, gram negative, rod shaped, and motile at 25°C by means of a polar flagellum. Colonies on nutrient agar (Oxoid Ltd.) are 1 to 5 mm in diameter after 3 days of incubation at 25"C, circular, and smooth. Pigments are usually not formed on nutrient agar, but a greenish tinge due to the formation of fluorescent pigments may be observed. Fluorescent pigments are produced by all strains on King B agar, although detection of 
+ (100) - (0) + ( pigments may require a fluorimetric assay. Metabolism is respiratory and never fermentative. Oxygen is the terminal electron acceptor; nitrate does not serve as an alternate electron acceptor. The temperature range for growth is usually 0 to 33"C, but 30% of the strains are capable of slow growth at 37°C. The optimal growth temperature is 25°C. There is no growth at pH 4. The characteristics and substances assimilated by less ihari 10% of the strains are given below in the type strain description.
The mean guanine-plus-cytosine content of the DNAs of 10 strains is 59 mol% (range, 58 to 60 mol%).
Strains 338 and 385 of Molin and Ternstrom (4) Colonial characteristics. Colonies on nutrient agar are smooth, circular, and nonpigmented. They are nonhemolytic on ox blood agar and do not glide on cytophaga agar.
Biochemical and physiological characteristics. Accumulation of poly-P-hydroxybutyrate as intracellular inclusions does not occur. The temperature range for growth is 0 to 33"C, with optimal growth at 25°C. Growth occurs in the absence of NaCl, but at least 6% NaCl is tolerated when cells are grown on plates and approximately 5% NaCl (but not 6% NaC1) is tolerated when cells are grown in broth.
Arginine dihydrolase, catalase, and cytochrome c oxidase are produced. A fluorescent pigment (pyoverdine) is produced on King B medium. Phenazine pigments are not produced on King A medium. Growth occurs on Simmons citrate agar, hippurate is hydrolyzed, and tyrosine is decomposed. Gelatin is liquefied, although this capability seems to be unstable after subculturing. Small amounts of proteases against casein are also produced, but the standard method (1) frequently fails to detect them. Action on egg yolk is characterized by a weak egg yolk reaction and a definite clearing zone. There is no action against DNA or ribonucleic acid. No lipases against Tween 20, Tween 40, Tween 60, Tween 80, Tween 85, or tributyrin are produced.
There is no growth on alginate and pectate agar; phenylalanine is not deaminated; lysine and ornithine are not decarboxylated; esculin and starch are not hydrolyzed; hydrogen sulfide (triple sugar iron), indole, phosphatase, and urease are not produced; nitrate is not reduced to nitrogen gas; trimethylamineoxide is not reduced; extracellular polysaccharides are not synthesized; and methyl red and Voges-Proskauer reactions are negative. Acid without gas is produced aerobically but never anaerobically from L-arabinose, cellobiose, D-galactose, Dglucose, maltose, D-mannose, melibiose, D-ribose, and Dxylose on modified Hugh-Leifson medium (4). Acid is not produced from amygdalin, dextrin, D-fructose, galactitol, glucitol, glycogen (oyster), rneso-inositol, inulin, lactose, D-mannitol, melezitose, raffinose, ribitol, salicin, L-sorbose, starch, sucrose, trehalose, or xylitol. No significant amount of acid (no zone) is produced from glycerol, although the bacterial growth may turn yellow. The data for acid production from L-rhamnose are conflicting. The following carbon sources are not assimilated: acetamide, cis-aconitate, adipate, alginate, l-aminobutane, ~~-2-aminobutyrate, ~~-3-aminobutyrate, 2-aminodeoxyglucose, DL-2-aminohexanoate (norleucine), 1- The data for the assimilation of l-butanol, D-malate, and trehalose are in conflict.
The guanine-plus-cytosine content of the DNA of the type strain is 59.7 mol% (standard deviation, 0.3 mol%).
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